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INTRODUCTION 
 The Information Systems Group for the Epidemiology Department, within 
the School of Public Health at UNC Chapel Hill, provides a wide variety of 
technical support and services to the department.  One of the group’s primary 
responsibilities is dealing with computer problems and issues that are 
experienced by the department’s faculty and staff.  An electronic ticketing system 
is used by the department to effectively track, coordinate, assign, and fulfill the 
requests for service that come to the group.  The current system is freeware that 
was downloaded from the web over three years ago.  When originally installed 
and implemented, the system suited the needs of the group.  Over time, the 
group’s needs have begun to outgrow the abilities of the system.  The client for 
this project is an administrator who works with the information systems group and 
has decided that they need an improved system. 
The purpose of this project is to create an in-house ticketing system that 
meets the specific needs of the Information Systems Group.  The new system 
will use Oracle 8 as the database backend and PHP 4 as the middleware for web 
connectivity.   
The objectives for this project are: 
1. Perform a system analysis of the current system to understand how 
the system functions, and how it is used by the group members. 
This will include analyzing the documentation and setup of the 
current system, and interviewing the technicians about their usage 
likes and dislikes of it. 
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2. Design and develop the prototype of the new system that will 
replace the current system.  This will include developing the 
database, programming the middleware connectivity, and creating 
the web interfaces. 
3. Perform user testing to evaluate the web interfaces of the new 
system. 
Terminology 
The technicians within the information systems group are the users of the current 
Problem Tracking System (PTS) and new Ticket Tracker system.  The members 
of the Epidemiology department are the customers, who send problems that are 
turned into tasks, or tickets that the technicians must solve.   
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PROJECT DESCRIPTION 
Background 
 The Information Systems Group provides technical support and services 
to the approximately 200 members of the Epidemiology Department in the 
School of Public Health.  Members of the department send problems and 
requests to the Information Systems Group via email.  The group uses the 
Problem Tracking System (PTS) to track the assignment, problem solving and 
solution to these requests.  PTS was created by Dave Shevett and Stonekeep 
Consulting and made available as freeware for anyone to use.  The information 
systems group began using PTS during the summer of 1998. 
 The Information Systems Group decided to implement the use of this 
system as a method of improving the relationships the group had within the 
Epidemiology Department.  Prior to the implementation of this system, service 
requests, called tickets, sent to the group were sometimes lost, or not completed 
in a timely fashion.  The solution to this problem was found through the 
implementation of the PTS.  PTS was selected as a means to maintain an 
accurate account of the requests, the steps and solutions attempted by the 
technicians, and the final outcome in fulfilling each service request, or ticket.   
Since the implementation of this system, there have been over 2500 tickets 
recorded, with zero ‘lost’ or misplaced service requests that were placed in the 
PTS.   
PTS captures solutions to the different tickets and problems that are 
entered into the system.  The captured solutions provide a knowledgebase that 
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the technicians can utilize.  When technicians are presented with a new ticket, 
they can search previous solutions that may help them solve the problem 
detailed in the new ticket.  The utilization and adaptation of previous solutions 
reduces the time needed to complete a ticket and increases a technician’s 
efficiency. 
PTS also allows the members of the information systems group, who are 
distributed across the UNC campus, to easily share problems, information, and 
solutions.  This public forum serves a dual purpose, in that the group can also 
see the work completed and not completed by each technician.  This peer review 
ensures that tickets are completed on a timely basis. 
Although the system meets the primary needs of the group, there are 
areas that could be improved.  There is no direct search ability for the technicians 
within the system.  In order to search the database for previous solutions, 
technicians must open a new browser window that is separate from PTS, to 
search previous solutions.  Additional interfaces are envisioned for the future to 
access, input, and retrieve data.  These interfaces include PDA / wireless access 
for data input and query and Microsoft Access for data input and report 
production.   
The current system is also limited in future application due to the internal 
capabilities within the technology group.  PTS operates with MySQL as the 
database backend and PHP 2.0 providing the middleware connectivity.  
However, the group members are more familiar with Oracle, using it for most 
database related projects within the Epidemiology Departments.  PHP 4.2.1 is 
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the current version that is available, and provides for connectivity to Oracle as 
well as increased functionality and security.   
Statement of Need 
In order to develop a new system, that meets the current and future needs 
of the information systems group, the following is needed: 
1. An Oracle relational database that will allow for the transfer of data 
from existing tables in the MySQL database, and serve as the 
backend for the new tracking system. 
2. Web interfaces for users and administrators that provide easy 
interaction with the system. 
Easy to use interfaces are a key component for the successful transition to 
a new system.  Although the current interfaces are easy to learn and 
understandable, they can be improved.  Improvements will be focused on 
streamlining the navigation, and incorporating a search ability.  
Prototype Development 
 My focus for the development of the new system is to create an 
operational prototype incorporating the information provided by the technicians 
that would improve the system for their needs.  The technicians will be asked to 
evaluate the prototype for usability and functionality.  Before implementation in a 
production environment, additional work will be needed for the system to be fully 
operational.  A suggested list of next steps can be found in the final section of 
this paper. 
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Project Scope 
This project revolved around the development of a new ticketing system 
for the Information Systems Group.  To accomplish this, a systems analysis was 
performed on the current system.  The technicians were interviewed to gain 
insight into how they use PTS, as well as their needs and ideas for the new 
system.  A new relational database and tables have been created.  The web 
interfaces for user access have been created and tested.  The final component of 
the project involved user testing and evaluation of the usability and functionality 
of the prototype by the technicians in the Information Systems Group. 
Resources 
Various tools have been used to develop the prototype ticketing system.  
The client selected Oracle 8 and PHP4 for the database and middleware 
connectivity, respectively.  Oracle 8 was chosen because it is well maintained 
and supported on a central database server within the School of Public Health.  
PHP4 was selected as the middleware for this project, which will allow 
connections between the web interface and database server.  It was selected 
due to its increased functionality, Oracle connectivity, ease of use and security 
features.   
Additional software tools, such as Dreamweaver and Photoshop have 
been used to develop the system and user interfaces.  Toad, a software tool for 
developing Oracle databases was also used. 
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Critical Success Factors 
 Two factors directly contribute to the successful development of the new 
system so it will meet the current and future needs of the department.  The staff 
that work with the current system have keen insight into how they use it, and 
what they would like a new system to be able to do.  Their participation during 
the system analysis of the current system, and evaluation during the usability of 
the new system, is critical to the success of the project.  Support and guidance 
by the client for this project will be an extremely important aspect for the 
successful development of the new system.  This will include providing coding 
samples for web connectivity and specific table setup requirements within the 
database schema. 
Deliverables 
 Upon completion of this project, deliverables will include the following:  
• Documentation of the system analysis of the current system, including 
entity-relationship diagram, database and coding analysis, and summary 
of user evaluation. 
• Relational database using Oracle 8, including the data schema and data 
dictionary. 
• PHP files for the web interface with the database for the new system. 
• Summary of the user analysis of the prototype system. 
• Suggested steps to complete to prepare the new system for successful 
implementation. 
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SYSTEM ANALYSIS 
 A two-step approach was used to complete the system analysis of the 
PTS.  The first step involved examining the actual system, including the system 
documentation, database setup, data, web pages and coding that enables the 
connectivity and functionality for the system.  Interviewing the technicians who 
use the system was the second step; asking them questions and having them 
perform a talk-aloud on how they interact and use the PTS. 
 Although PTS is a freeware system, documentation is surprisingly well 
done.  All of the web pages needed for using PTS are provided (see Appendix 
D).  Within each page are some comments and descriptions about what the PHP 
code is doing, for connectivity and database interaction.  Also provided are the 
SQL statements to create the tables for the database, for either MySQL or MSQL 
(see  Appendix C ).  The SQL statements for the lookup tables are also included.  
Even though the documentation for the system is adequate, I was unable to 
determine the purpose and use for the Master table in the database.  After 
careful examination, its use is still unclear. 
 After examining the system documentation, I looked at the data contained 
within the database.  I also logged in and maneuvered in the system as a user, 
performing various tasks and operations to understand how the system presents 
the data and the navigation flow of the system, from the user perspective.  
Looking at the system documentation, the data and using the system as a user 
provided a comprehensive understanding of the functionalities of the system.  
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Following is a brief description of the web interfaces and the way that 
users interact with system.   Several screenshots of the web interfaces are 
available in Appendix E.   
When a technician logs into the system, he or she sees a screen with 
several dropdown boxes, where they can specify the tickets they want to see.  
He or she can select tickets based on the technician assigned to a ticket, the 
ticket status or ticket state. 
Each ticket is assigned to only one technician at a time. When selecting 
tickets to view, the dropdown box lists all of the technicians currently listed in the 
database.  An ‘All’ selection is available in each dropdown box.   
There are five different status levels for a ticket.  A ticket can be 
‘unassigned’, which means it has not been assigned to a technician.  An 
‘assigned’ ticket has a technician who is responsible for completing the ticket.  A 
ticket that is ‘in progress’ is being worked on.  A ticket that is ‘on hold’ does not 
need immediate attention, or is dependent upon another ticket before it can be 
completed.  A ticket that is ‘complete’ has been completed.   
There are two states for a ticket, open or closed.  ‘All’ is also a selection in 
this dropdown box. 
The technician can also choose how to sort the tickets that are retrieved 
via another dropdown box.  Retrieved tickets can be sorted based on the Ticket 
Identification Number (TID), the technician assigned to the ticket, the status, 
priority level, and open tickets or closed tickets.   
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Additional options for presenting the retrieved tickets are also available, 
including brief or expanded view.  The brief view will display each ticket in a 
single line, with the date it was originally created (opened), who it was created by 
(the user that sent in the task) and the subject, or problem summary (see 
Appendix E, Ticket Detail List).  In expanded view, the information available in 
brief view is presented, as well as the follow-up comments that have been added 
to the ticket as work has been completed on it, in descending order of entry (see 
Appendix E, Ticket Detail Expanded View).  The last activity performed on each 
ticket can be selected by marking a checkbox.  Radio buttons are available to 
sort the tickets retrieved in ascending or descending order. 
 Once the technician makes selections from the various options, they must 
hit the retrieve button (see Appendix E, Ticket Detail List).  These selections are 
formed into a SQL statement that retrieves the tickets that match the technician’s 
specifications, and presents them on a web page.  The technician can open an 
individual ticket by clicking on the TID.   
Upon opening an individual ticket, the technician can see the information 
that was available in the browse window, as well as the full description of the 
problem, and the followups that have already been completed (see Appendix E, 
Individual Ticket View).  The technician has several options provided in the 
navigation.  He can either create a new ticket, add followup comments to the 
ticket, modify the ticket, or close the ticket.  When clicking on one of these 
options, a new web page opens with a form for each action.   
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‘Add Followup Comments‘ means adding the detailed steps that have 
been made toward completing a ticket.  This may be as simple as mentioning 
that a technician is researching the problem, or detailing the complex solutions 
that have already been attempted.  Once the form is submitted, the information is 
added to the followup table.  A SQL statement inserts the comments into the 
followup table.   
 Modifying a ticket is more powerful.  This form allows a technician to 
reassign a ticket, change the status of a ticket or modify the priority level of the 
ticket.  Additional comments can also be added.  Upon submission, there are two 
separate SQL statements that occur.  An update statement modifies the task 
table with the modifications to the individual ticket.  An insert statement puts 
preset comments into the followup table, detailing the modifications to the ticket, 
as well as any comments that were added by the technician. 
 Closing a ticket allows the technician to complete and close a ticket.  
Comments on completing the problem can also be added.  Two separate SQL 
statements also occur here upon submission.  An update statement modifies the 
ticket in the tasks table, closing and completing the ticket.  An insert statement 
adds preset comments to the followup table, stating the ticket was closed. 
 When a ticket is modified or closed, the assigned technician receives an 
email with the preset followup comments that are added to the followup table. 
 Although the option is available for technicians to create a new ticket in 
PTS, it does not function within the current configuration. 
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 To create a ticket, an email script was written after the system was 
installed that converts the emailed information into a new ticket in the database.  
The technicians encourage the Epidemiology department members to send an 
email to the IS group email address.   However, sometimes a technician receives 
the email directly, and forwards it the IS group email address.  An email notifies 
the administrator when a new task is entered the system.   
After working in the system, I met with the technicians that use the 
system, asking them questions (see Appendix K) and having them perform a ‘talk 
aloud’ of how they use PTS.  The client provided the names and emails of the 
technicians that use PTS.  Email was sent to these individuals, asking them to 
participate in both the analysis of PTS, and evaluation of the prototype for the 
new system (see Appendix A). 
 During this process, the users identified several features that are not used 
by the Information Systems Group: 
• Project Management tools 
• Contacts 
• Personalization of web pages by users 
• Status / Priority alternatives. 
 The PTS project management tools allow projects to be named, and have 
multiple tickets associated with the project.  Tickets within a project can also be 
dependent upon other tasks.   
 The Contacts table within the database is set up to contain information 
about the people that a ticket is connected to, such as the customer who sent the 
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original problem.  The contacts functionality is not used.  The emails that create 
each ticket contain the information that is contained by the contacts table. 
There is a page available for the users where they can specify their 
preferences for viewing pages within the PTS.  Font, font color, background color 
and link colors can be specified by the technician, and will apply to the site 
whenever they are logged in.  No member of the group uses this functionality.  It 
was not important to them, and the default system settings for colors and fonts 
were satisfactory. 
Although five options are available for specifying the status for a ticket, the 
group only used unassigned, assigned, and complete.   
Nine different priority levels can be applied to a ticket.  By default, most 
tasks are assigned with a priority level “1”, and the users do not use the other 
levels.  All tickets are considered equal, and should be completed as quickly as 
possible. 
Several themes arose from meeting and talking with the technicians.  
Overall, they are generally satisfied with the functionality of PTS and the 
information that they were able to access.  However, two areas were repeatedly 
mentioned where improvement was needed: a search mechanism integrated into 
the system and streamlining the navigation. 
Technicians mentioned that they would like an easier method to search 
previous solutions, so those solutions could be applied to more effectively solve 
current tickets.  PTS did not come with a search function.  To meet this need, 
another shareware program was downloaded and is used to search and retrieve 
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information from the PTS database.  When the user types in information to 
search on, the program pulls the information that matches the search string and 
prepares the information into web pages on the fly.   
Every member of the group complained about the search mechanism not 
being within the system.  One technician did not know that the outside search 
function was even available.   
Although the group members rated the system as easy to use, it was 
mentioned that navigation could be improved and streamlined.  Two users 
mentioned that navigation was “clunky”.  In order to move or do anything within 
the system, there is a constant need to make selections from dropdown boxes, 
and submit the selections.   There was no default view available for the different 
viewings of the different tasks.  The ‘return’ button was ambiguous, and only 
returned the user back one page at a time.   
Two retrieval views of tickets that are frequently accessed by the 
technicians are the tickets assigned to them, and unassigned tickets. Although 
frequently used, there was no easy way to access this information.  Every time 
the user wished to see either of these two views, they had to make selections 
from the different dropdown boxes and submit these specifications.  Sorting the 
view of the information is also available through a dropdown box and radio 
buttons, and required constant resubmission. 
Ticket information was also somewhat clunky in the returned view of 
tickets.  The problem section for each ticket included the date the ticket was 
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created, the summary information and who created it.  This was difficult to read.  
In addition, there was no ability to sort the tickets by the date they were created.    
 
DESIGN and DEVELOPMENT of TICKET TRACKER 
Database Design 
The database was created using Oracle 8 and Toad.  The database 
contains all of the information for the new system, named Ticket Tracker.  
Information about the technicians, groups, tickets, and followup information is 
stored in separate tables with the corresponding relationships established in the 
data schema.   
After performing the system analysis, it was obvious that the new system 
would not need as many tables.  The information systems group does not utilize 
the project management functionality, technician specifications for fonts and 
colors functionality, and contact information.  The tables that contain this 
information in the PTS were eliminated in the Ticket Tracker, transitioning from 9 
tables to only 6 tables.  The Ticket Tracker database structure and design is very 
similar to the PTS model for several reasons.  The PTS model is very concise 
structure that works well.  By following the model, the data transfer from PTS into 
Ticket Tracker will be relatively smooth.  The entity relationship diagram and data 
dictionary for the new system are shown in Appendices F and G.  A brief 
description of the tables, the data, and how they interact in the system is 
provided below. 
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T_Groups contains the full name and ID label for the different groups that 
work with Ticket Tracker.  This will help if additional groups begin using this 
system. 
The T_Tech table contains information about technicians who are the 
users of the Ticket Tracker.  This information includes their login name, full 
name, email, phone number, and password.  The group id that the technician is a 
member in is also included.  In addition, a tech level field is included, which 
determines the privileges that the technician has when they interact with the 
system.  A lower level technician can only add followup information, while a 
higher level technician can reassign and close a ticket.  A third level will be 
added that will be an administrator level.  This level technician will have the 
ability to delete tickets.  The validation of technician level will be controlled in the 
PHP.  Technician levels are assigned by the system administrator, and 
determined by the responsibilities and abilities of each technician. This is very 
similar to PTS. 
Following the PTS model, the T_Tasks table contains information about 
each ticket.  This information includes the ticket identification number (TID), 
opening date and opening technician for the ticket, the summary of the problem 
and problem detail, the current technician, state, and status, the closing date and 
closing technician for the ticket.  Customer and Customer Email fields will be 
used in the future to tie into another database, which keeps the data on the 
equipment for all the Epidemiology department members.  When an individual 
ticket is retrieved, there will be a link to the information about the equipment 
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setup for the person who sent in the original problem.  One table constraint is 
that the technician fields are based on the login field in T_Tech, and must find 
matching entries there. 
 T_Taskstatus and T_Taskstate are the lookup tables for the state and 
status fields in T_Task.   
The T_Followups table contains all of the followup information for each 
ticket.  Followup ID (FID) is the primary key for this table, and TID is a foreign key 
constraint with the T_Task table.  The date and technician who created the 
followup is included, with a constraint on technician being found in T_Tech. 
Comments and preset text associated with the followup are placed in f_text.  
F_seq is the sequential order that the followup comment was created.  This is 
created by the PHP in the system doing a count of followups based on a TID, 
and incrementing by 1 each time. 
One improvement in Ticket Tracker over PTS is the creation and use of 
the Ticket view (see Appendix H).  The Ticket view collects data from the 
different tables into one space.  By using the Ticket view, the complexity of SQL 
statements to retrieve information from the database is minimized, since all of the 
information is already pulled together in one location.  This also improves the 
efficiency for retrieving information making a quicker system.  
Interface Design 
I decided to use the Epidemiology department’s logo and color scheme 
(blue, white, and gray) for Ticket Tracker.   
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The login screen is very simple (see Appendix J, Login).  There are two 
text boxes, where the technician must enter his / her login name, and password.  
PHP is used to connect with the database, which either verifies that the user’s 
information is valid or not valid.  If it is not valid, then the technician is prompted 
to try and login again.  If the technician’s information is valid, then a PHP session 
is created.  This is a major difference from PTS.  PTS uses a cookie with a short 
time span.  A minor complaint voiced by the technicians was that if they do not 
interact with the system within the time span, then they are booted out, and must 
relogin to the system.  The session feature in PHP4 allows for unlimited time 
connection with the system, so that the technician does not get booted out of the 
system.  It also creates variables that can be referenced from any pages within 
the Ticket Tracker. 
There are five navigation options available at the top of each page within 
Ticket Tracker.  These are My Tickets, Unassigned Tickets, Create Ticket, 
Search, and Logout.  Upon logging into Ticket Tracker, the technician is 
immediately taken to ‘My Tickets’ (see Appendix J My Tickets, Brief View).   
 ‘My Tickets’ are tickets that are assigned and open to the current 
technician.  At the top of the page is a welcome to the current technician, as well 
as a count of the number of tickets that are open and assigned to him or her.  
Each ticket has the following information listed, in a table format: TID, Open 
Date, Problem Summary, Current Tech, Ticket Status and Ticket State.  The 
separation of the open date and problem summary, and separation of current 
tech and task state, are two differences when compared to PTS, which has this 
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information combined in the viewing the list of selected tickets.  This separation is 
easier to read, and allows for improved sorting.  Another improvement over PTS 
is that the technician can sort tickets by clicking the title of each column, instead 
of having to rely on dropdown boxes for sorting. 
Dropdown boxes are available to select and retrieve tickets based on 
different specifications, the technician, status, and state.  ‘Technician’ lists the 
different technicians listed in t_tech.  Instead of five, there are three different 
status levels, unassigned, assigned, and complete.  There are still only two state 
levels, open and closed.  There is an ‘All’ option available for each dropdown 
box.  The technician can also choose a ‘Full View’, which shows all of the 
followup comments in descending sequential order, for each individual ticket 
(Appendix J, Expanded View).   
Once the technician makes the selections and submits these 
specifications, the tickets are retrieved and returned in the format, as described 
for ‘My Tickets’.   A sentence at the top of the page provides the technician with a 
count of the number of records that match the specifications.  If no records 
match, then a statement tells the technician that no records were found.  
‘Unassigned Tickets’ follows the same format as described for ‘My 
Tickets’.  This page automatically retrieves and displays all of the unassigned 
and open tickets.   
 To see the information about an individual ticket, the technican selects the 
ticket’s TID number (see Appendix J, Individual Ticket).  This displays the 
available information about a ticket, as well as the details of the problem.  
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Beneath the ‘Problem Detail’ display,  ‘Followup Comments’ for this particular 
ticket are displayed in descending order of occurrence.  A message saying there 
are no followups is displayed if no followups are found. 
 Between the ‘Problem Detail’ and ‘Followup Comments’ are three buttons, 
‘Add Comments’, ‘Modify Ticket’ and ‘Close Ticket’.  These three options for each 
ticket follows the PTS model. 
 The ‘Create Ticket’ page allows the technician to create a new ticket in 
Ticket Tracker (see Appendix J, Create Ticket).  Although most technicians said 
they do not use this feature in PTS, it was put in place for users to directly create 
a ticket, as opposed to creating an email and sending it into the system.  If 
someone grabs them in the hallway, and mentions a problem, they can directly 
create a ticket, as opposed to sending an email into the system.   
The ‘Search’ function is also available on every page in the top navigation 
(see Appendix J, Search).    A very simple screen, Ticket Tracker will search the 
Problem Detail and Problem Summary for terms that are input by the technician.  
When matches are found, they will appear in the same format described for ‘My 
Viewer’, with a statement to the technician of the number of records that were 
retrieved with the search term, as well as the term(s) they searched on.  If no 
tickets are found, a statement saying so is shown to the technician. 
 The logout webpage is very simple.  When it is selected from the top 
navigation, it tells the user that they have logged out of Ticket Tracker.  When 
this page comes up, the session information is destroyed.  In order for the 
technician to reenter the system, he/she must log back into the system by 
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entering their userid and password.  A link is made available for the user to go 
back to the login screen.  If the user tries to hit back, or refresh, they will also be 
returned to the login screen. 
 The overall design goal was to streamline the navigation for the 
technicians.  As discussed above, default views for ‘My Tickets’ and ‘Unassigned 
Tickets’ were designed based on the frequent selections of those views by the 
technicians when in PTS.  The ability to sort by clicking the column titles was 
added to streamline navigation, as an alternative to the dropdown boxes in PTS.  
The information presentation was made more compact.  The search mechanism 
is an integrated part of Ticket Tracker, instead of being a separate system that 
the technician has to open separately from PTS.  The session mechanism 
provided by PHP4 can control the time provided a technician before they are 
booted out of the system, and must relogin.   
 
TICKET TRACKER PROTOTYPE USER TESTING 
User testing was performed to evaluate the interfaces and ensure that 
Ticket Tracker provides an improved system over PTS.  Before meeting with the 
users, sample data comprised of recent tickets and corresponding followups, 
were entered into the Ticket Tracker.   
There were three steps to the evaluation process of Ticket Tracker.  I 
introduced the new system to the technicians, explaining the similarities between 
Ticket Tracker and PTS, as well as the improvements.  After a brief introduction 
to the system, the technicians were asked to perform several tasks  
 23
(see Appendix L).  As they performed the tasks, they were encouraged to ask 
questions, and evaluate the interface, navigation, and functionality of the system.  
Each technician was then asked to answer a few questions (see Appendix  M).   
There were several aspects about Ticket Tracker that were well received 
by the technicians during the usability testing.  All the users found the new 
system to be easy to use and navigate.  In addition, maneuvering in the system 
was easier than PTS and not as clunky.  The top navigation buttons were very 
helpful.  ‘My Tickets’ and ‘Unassigned Tickets’ were well liked by the users.  One 
technician mentioned things were “One Click Away”, which decreased the 
amount of clicking needed in PTS.  The organization of the information and 
presentation were also mentioned as improvement.  The ability to search within 
the system was viewed as the best feature of Ticket Tracker.    
As with any new system, there were several things that needed 
improvement from the technicians’ perspective.  Two respondents mentioned 
that there was too much blue in the background, which distracted from the 
information.  Reading the ticket information on white was difficult, and they would 
prefer a gray background.  While the prototype relies on Arial as the default font, 
the technicians stated they would prefer Times New Roman, because it is a 
“softer font”, and easier to read. 
While the functionality of the navigation buttons was seen as an 
improvement, they seemed a to big for the screen, and should be reduced in 
size.   
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On pages where information was submitted, the ‘Return to Ticket Viewer’ 
currently takes the technician to the ‘My Tickets’ page.  The technicians stated 
this was misleading and confusing, and they would prefer that the link took them 
back to page where they had originally selected the ticket. 
When the full view is selected for the presentation of tickets by the 
technician, the followups are presented underneath each ticket in gray.  The 
technicians wanted followups to be indented, and a color differentiation added to 
distinguish the followups.  
Despite the dislikes mentioned by the technicians, overall they were 
impressed and approved of Ticket Tracker.  They seemed excited about working 
on the new system and look forward to transitioning to it. 
 
NEXT STEPS and IMPLEMENTATION   
There are several steps that need to occur before Ticket Tracker is ready 
to replace PTS.  The first step is to evaluate the suggestions provided by the 
technicians during the user analysis, and modify the system.  The suggestions 
that will be implemented will come from discussions with the client and systems 
administrator.   
The next step should be to carefully clean up the HTML and PHP coding.   
Cleaning the html coding will ensure that the system will function correctly on 
many different web browsers.  Cleaning the PHP coding will ensure that the 
Ticket Tracker functions correctly and efficiently as possible while interacting with 
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the Oracle database backend.  In addition, cleaning the coding will reduce the 
security risks that are associated with an online database system. 
An extensive data sample transfer from PTS to the Ticket Tracker should 
be performed.  Ticket Tracker should then be previewed by the users for another 
round of user testing.  A full data transfer of records from PTS should be 
completed and evaluated to ensure successful data migration.  After the data is 
evaluated to ensure a successful migration, Ticket Tracker will be ready for full 
implementation and production.   
 
FINAL COMMENTS  
 Once Ticket Tracker goes into full production, it will probably need to be 
modified over time, in order to continue as an effective and useful tool for the 
Information Systems group.  There are several factors that will influence Ticket 
Tracker’s lifespan.   
As wireless technologies are adapted by the University and by the 
Information Systems Group, the system will probably need additional interfaces 
and modifications to adapt and meet those needs.  Although the current version 
of PHP, which is used by Ticket Tracker, is designed with the ability to function in 
a wireless environment, additional interfaces using the wireless protocols will 
need to be added to the system.  Additional security protocols will also needed.     
 Another factor influencing Ticket Tracker’s lifespan is the rapid release of 
new software and technologies.  Although Ticket Tracker operates using PHP4 
 26
and Oracle 8, new versions of Oracle and PHP may offer improved functionality, 
but not work with the coding and functions that are in place. 
 Finally, as different technicians come into the information systems group, 
and other groups begin to utilize Ticket Tracker, the demands and needs that 
they place on the system may begin to differ from the abilities original planned for 
in the development of Ticket Tracker.  As needs shift, the ability of the system 
may not be able to keep up, which will alter the lifespan of the system. 
This project provided me a great opportunity to blend many of the skill sets 
learned in different classes into a tool that will eventually be used by the 
technicians in the Information Systems group.  I had to apply systems analysis 
skills, reverse engineering principles, database design and theory, internet 
applications, interface design skills and user analysis techniques to successfully 
complete this project.  This project will shortly replace the PTS, and will enable 
the Information Systems technicians to be more effective in their daily work. 
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APPENDICES  
Appendix A     Participant Email Recruitment 
Email Subject Title: Getting Ticketing System User Input 
Dear Participant’s name: 
My name is David Myers; I am a graduate student in UNC’s School of 
Information and Library Science, working towards my master’s degree.  As a 
component of my degree, I am working with Roger Akers to complete my 
master’s project.  For my project, I am developing an electronic ticketing system 
to replace the current system.   
In order to develop an effective and usable system, I need your help.  
Roger suggested that I contact you because of your familiarity with the current 
system, and that you will be using the new system once it becomes deployed.   
There will be two components in your participation in the development of 
the new electronic ticketing system.  During the first component, I will sit with you 
at your computer station, ask you a few questions about the current system, and 
observe you using the current system.  The first component should take 
approximately 45 minutes. 
 The second component will be on a separate date.  It will involve you 
doing several tasks with the prototype of the new system, while sitting at your 
desk.  Afterwards, I will ask you a few simple questions about the interface and 
abilities of the new system.  The second component should also take 
approximately 45 minutes.   
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By contributing your time and input, the new system will be developed that 
will better suit your daily needs.   I hope you will agree to participate and share 
your insight about the current system, as well as ideas you have about 
transitioning to a new system.  Your responses may be summarized and 
provided to Roger, however, in no way will they be attributable to you.  In 
addition, at no point will Roger be informed if you choose not to participate.  
Although some responses may be used in my final documentation, under no 
circumstances will your name or other identifying characteristics be included. 
 In order to participate, please respond to this email, or call me at 
919.414.7279 by Friday, May 31, 2002.   
The Academic Affairs Institutional Review Board (AA-IRB) at The University of 
North Carolina at Chapel Hill has approved this project.   If you have questions 
about this project, you may contact David W. Myers at myerd@ils.unc.edu, or Dr. 
Stephanie Haas at haas@ils.unc.edu.   If you have additional concerns or 
questions about your rights as a participant in this project, you may contact the 
AA-IRB at  (919) 962-7761 or at aa-irb@unc.edu. 
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Appendix B     PTS, Entity Relationship Diagram  
 
 
 30
Appendix C     PTS, Data Dictionary 
Table: CONTACTS 
Field name Data Type Size Description 
tag Char 10 Not Null, Key 
name Char 40 Name of Contact. 
company Char 50 Name of company/workgroup contact 
associated with. 
phone Char 20 Phone number for contact. 
email Char 30 Email for contact. 
_rowid Int 10 NOT NULL DEFAULT ‘0’ auto_increment, 
PRIMARY KEY. 
 
Table: FOLLOWUPS 
Field name Data Type Size Description 
tid Int 11 Not Null Default ‘0’, Key Task ID Number. 
f_date Int 11 Date of followup. 
f_tech Varchar 10 Tech who performed followup. 
f_text Blob  Information provided by the technician. 
f_seq Int 11 Sequential number for the occurrence of the 
followup. 
_rowid Int 10 NOT NULL DEFAULT ‘0’ auto_increment, 
PRIMARY KEY. 
 
Table: GROUPS 
Field name Data Type Size Description 
id Char 10 NOT NULL KEY, id for Group Name. 
detail Char 30 Label for the Group Name. 
_rowid Tinyint 4 NOT NULL DEFAULT ‘0’ auto_increment 
PRIMARY KEY. 
 
Table: MASTER 
Field name Data Type Size Description 
flag Char 10 NOT NULL. 
cvalue Char 40 Character value. 
ivalue Int  Integer value. 
_rowid Tinyint 4 NOT NULL DEFAULT ‘0’ auto_increment 
KEY. 
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Table: PEOPLE 
Field name Data Type Size Description 
login Char 10 NOT NULL KEY. 
fullname Char 40 Full name of individual technician. 
password Char 50 Password for individual technician. 
phone Char 20 Phone number for individual technician. 
email Char 30 Email for individual technician. 
grp Char 10 Group that technician is assigned. 
company Char 20 Company that technician is assigned. 
tech Char 1 Technician’s number. 
level Int 11 Level assigned to a user, (>10=standard user 
who can do normal operations, >10 but <90 
user can change other people’s projects or 
tasks, close tasks or projects they do not 
own, <90 can add users, modify tables, etc.  
_rowid Int 10 NOT NULL DEFAULT ‘0’ auto_increment 
PRIMARY KEY. 
  
Table: PREFS 
Field name Data Type Size Description 
login Char 10 NOT NULL KEY The username this 
preference belongs to.  If it is set to’default’, 
all pages will have that value set unless there 
is one specific to the user. 
flag Char 10 The name of the variable being set. 
cvalue Char 40 A character value. 
ivalue Int 11 An integer value. 
_rowid Int 10 NOT NULL DEFAULT ‘0’ auto_increment 
PRIMARY KEY. 
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Table: PROJECTS 
Field name Data Type Size Description 
pid Int  NOT NULL PRIMARY KEY 
ppid Int  Not known. 
grp Char 10 Group that is associated with project. 
o_date Int  Date project was opened. 
o_tech Char 10 Technician who opened project. 
sc_date Int  Not known. 
c_date Int  Date project was closed. 
c_tech Char 5 Technician who closed project. 
currtech Char 10 Technician currently assigned to project. 
state Char 1 State of the project (open or closed). 
status Char 1 Status of project. 
priority Int  Priority of project. 
c_name Char 20 Contact name. 
c_phone Char 20 Contact phone number. 
problem Blob  The problem / issue that needs resolution. 
summary Char 80 Summary statement of the problem. 
_rowid Int 10 NOT NULL DEFAULT ‘0’ auto_increment  
KEY. 
 
Table: STATUS 
Field name Data Type Size Description 
flag Char 1 NOT NULL KEY Letter for the different level 
of status for a task.  ( U, A, I, H, C ). 
label Char 15 Label for the different level of status for a 
task.  (Unassigned, Assigned, In Progress, 
On Hold, Complete). 
_rowid Int 10 NOT NULL DEFAULT ‘0’ auto_increment 
PRIMARY KEY. 
 
Table: TASKS 
Field name Data Type Size Description 
tid Int 11 NOT NULL DEFAULT ‘0’ KEY Task ID 
Number. 
pid Int 11 NOT NULL DEFAULT ‘0’ KEY.  
depend Int 11 Lists the TID that  it is dependent upon. 
o_date Int 11 Date Ticket opened. 
o_tech Varchar 10 Technician that opened task. 
c_date Int 11 Date ticket closed. 
c_tech Varchar 10 Technician that closed task. 
currtech Varchar 10 Current technician assigned to task. 
state Char 1 State of ticket (open or closed). 
status Char 1 Status of ticket. 
priority Int 11 Priority assigned to task. (1-Highest, 10-
Lowest) 
c_name Varchar 20 Contact name. 
c_phone Varchar 20 Contact phone number. 
problem Blob  The problem / issue that needs resolution. 
summary Varchar 80 Brief summary of the problem. 
_rowid Int 10 NOT NULL DEFAULT ‘0’ auto_increment 
PRIMARY KEY. 
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Appendix D     PTS, File Inventory 
add.phtml 
addfollow.phtml 
browse.phtml 
browse.phml.020318 
browse.phtml.Jul14 
browse.phtml.save 
browse.phtmly 
chpwd.phtml 
close.phtml 
contadd.phtml 
contbrowse.phtml 
db.phtml 
footer.phtml 
forcepw.phtml 
grouplist.inc 
hcell.phtml 
header.phtml 
header.phtml.org 
index.html 
index.html.org 
indextic.html 
login.phtml 
login.phtml.org 
mailtest.phtml.save 
mailutils.phtml 
mailutils.phtml.org 
maintenance.phtml 
mbrowse.phtml 
mdelete.phtml 
medit.phtml 
memview.phtml 
modify.phtml 
modify.phtml.org 
mpdelete.phtml 
mpost.phtml 
msql.phtml 
mysql.phtml 
newticket.phtml 
padd.phtml 
padd.phtml.org 
pclose.phtml 
pmodify.phtml 
postadd.phtml 
postcadd.phtml 
postclose.phtml 
postfoll.phtml 
postgres.phtml 
postmod.phtml 
postpadd.phtml 
postpmod.phtml 
postprefs.phtml 
prefs.phtml 
preview.phtml 
projlist.inc 
rdelete.phtml 
review.phtml 
review.phtml.Jul14 
rpdelete.phtml 
statlist.inc 
tasklist.inc 
tasklist.inc.Jul14 
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Appendix E     PTS, Web Interface Samples 
User Login 
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Ticket Detail, Brief View 
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Ticket Detail, Expanded View  
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Individual Ticket 
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Create New Ticket Form  
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Appendix F      Ticket Tracker, Entity Relationship Diagram 
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Appendix G     Ticket Tracker, Data Dictionary 
Table: T_FOLLOWUPS 
Field name Data Type Size Description 
tid Number  Not Null, Foreign key with T_Tasks 
fid Nummber  Not Null, Primary key 
f_date Date  Date of followup 
f_tech Varchar2 10 Tech who performed followup. 
f_text Long  Information provided by the technician. 
f_seq Number  Sequential number for the occurrence of the 
followup 
 
Table: T_GROUPS 
Field name Data Type Size Description 
grp_id Varchar2 10 Not Null, Primary Key. 
name Varchar2 50 Label for the Group Name 
 
Table: T_Tech 
Field name Data Type Size Description 
login Varchar2 10 Not Null, Primary Key. 
f_name Varchar2 30 Technician’s first name. 
l_name Varchar2 30 Technician’s last name. 
password Varchar2 10 Password for technician to access system. 
phone Varchar2 20 Phone number for technician. 
email Varchar2 30 Email for technician. 
grp Varchar2 10 Group that technicina is a member of. 
tech_level Number 5 Level assigned to a user, (>10=standard user 
who can do normal operations, >10 but <90 
user can change other people’s projects or 
tasks, close tasks or projects they do not 
own, <90 can add users, modify tables, etc.  
 
Table: Task_State 
Field name Data Type Size Description 
flag Varchar2 1 NOT NULL KEY Letter for the different level 
of status for a task.  ( O, C ) 
label Varchar2 15 Label for the different states for a task. (Open 
or Closed) 
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Table: Task_Status 
Field name Data Type Size Description 
flag Varchar2 1 NOT NULL KEY Letter for the different level 
of status for a task.  ( U, A, I, H, C ) 
label Varchar2 15 Label for the different level of status for a 
task.  (Unassigned, Assigned, In Progress, 
On Hold, Complete). 
 
Table: T_TASKS 
Field name Data Type Size Description 
tid Number  NOT NULL, Primary Key, Ticket ID Number. 
o_date Date  Date ticket opened. 
o_tech Varchar2 10 Technician that opened ticket. 
c_date Date  Date ticket closed. 
c_tech Varchar2 10 Current Technician assigned to ticket. 
state Char 1 State of task . 
status Char 1 Status of task. 
priority Number  Priority assigned to task. (1-Highest, 4 -
Lowest) 
customer Varchar2 30 Customer Name. 
cust_email Varchar2 100 Customer Email 
problem Long  The problem / issue that needs resolution. 
summary Varchar2 80 Brief description / subject of the task. 
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Appendix H     Ticket Tracker, SQL Statements  
Tickets View 
CREATE OR REPLACE VIEW TICKETS  
( TID, O_DATE, O_TECH, C_TECH, STATUS,  
STATUS_LABEL, STATE, STATE_LABEL, PROBLEM,  
SUMMARY, TECH_EMAIL ) AS select    
tid,o_date,o_tech,c_tech,status,t_taskstatus.label,state,label2, 
problem,summary,email   from t_tasks, t_taskstatus, 
t_taskstate,t_tech  where status=t_taskstatus.flag and 
t_tasks.state=t_taskstate.flag and c_tech=login 
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Appendix I       Ticket Tracker, File Inventory 
 
add_followup.php        
add_followup_post.php     
add_new_ticket.php    
close_ticket.php           
common_db.inc             
create_ticket.php  
close_ticket_post.php   
css.inc    
footer2.php            
fullviewer.php             
index.php        
logout.php           
modify_ticket_post.php   
modify_ticket.php                      
mod_ticket.php      
mod_viewer.php      
search.php  
search_viewer.php        
showticket.php    
viewer.php 
viewer2.php 
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Appendix J      Ticket Tracker, Web Interface Samples 
Login 
 
 
 45
My Tickets, Brief View 
 
 46
My Tickets, Expanded View 
 
 47
Individual Ticket 
 
 48
Modify Ticket 
 
 49
Create Ticket 
 
 50
Search 
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Appendix K      PTS, User Questions 
1. Overall, how well does the current system meet your needs 
__ Meets most of my needs  __Meets some of my needs  
__ Meets a few of my needs  __Doesn’t meet my needs 
 
2. Is the current system easy to use? 
__ Very easy  __ Somewhat easy  __Somewhat difficult  __ Very difficult  
 
3. Are the interfaces easy to navigate? 
__ Very easy  __ Somewhat easy  __Somewhat difficult  __ Very difficult 
 
4. What do you dislike about the current system’s interface? 
 
5. What do you dislike about the current system? 
 
6. What do you like about the current system’s interface? 
 
7. What do you like about the current system? 
 
8. How would you improve the current system? 
 
9. How would you improve the interfaces? 
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10.   What is needed that the current system doesn’t provide? 
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Appendix L      Ticket Tracker, Usability Tasks 
1. Create a new ticket. 
2. Login to the system. 
3. View all of the open tickets assigned to X. 
4. Search for tickets with a solution for Netscape problems. 
5. Logout of the system. 
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Appendix M     Ticket Tracker, User Questions 
1.  Is the new system easy to use? 
__ Very easy  __ Somewhat easy  __Somewhat difficult  __ Very difficult  
 
2. Are the interfaces easy to navigate? 
__ Very easy  __ Somewhat easy  __Somewhat difficult  __ Very difficult 
 
3. What do you dislike about the new system’s interface? 
 
4. What do you dislike about the new system? 
 
5. What do you like about the new system’s interface? 
 
6. What do you like about the new system? 
 
7. How would you improve the new system? 
 
8. How would you improve the interfaces? 
 
9. What is needed that the new system doesn’t provide? 
 
